The effect of cattle liquid manure without and with Effective Microorganisms (EM) on the hay yield and density of soil Oribatida was investigated in a lowland meadow. Fertilization of the meadow with low and medium doses (30 m 3 ·ha -1 and 60 m 3 ·ha -1 ) of liquid manure increased the hay yield, more with EM than without them. However, the highest dose (90 m 3 ·ha -1 ) of fertilizer did not change hay yield, as compared to the control plot. All doses of cattle liquid manure reduced the density of oribatid mites, distinctly more without EM than with them. This suggests a favourable influence of EM on these mites. Among the Oribatida, Liebstadia similis, Scheloribates laevigatus, Eupelops occultus, and Achipteria coleoptrata, were abundant, while other species were infrequent. The community of Oribatida was dominated by adults.
INTRODUCTION
Industrial farms generate huge amounts of liquid manure, which creates environmental problems. It is difficult to store, and when stored improperly, it soaks into the soil, with pathogenic microbes and some parasites. Liquid manure is rich in nutrients that are necessary for plant growth, but in higher concentrations it limits plant growth. Liquid manure can be used as a fertilizer, but it has some pathogenic microbes and parasites of domestic animals, and therefore it should preferably be disinfected before use. Several chemical disinfectants were used for many years, but they limit microbial growth also in the soil. Alternative disinfectants are Effective Microorganisms (EM), which contain only certain tribes of microorganisms, limiting the development of pathogenic microbes and parasites of domestic animals.
Oribatid mites are numerous inhabitants of the upper soil layers, and can be used as indicators of microbial activity in the soil (tischler 1971) . Most of them decom-pose the soil organic matter, transform it into humus, and mix it with the mineral soil, increasing the soil fertility (BoczeK 1958; Burges & raW 1971) and plant crop.
The aim of this experiment was to determine the effects of various doses of cattle liquid manure, without and with Effective Microorganisms, on hay yield and abundance of oribatid mites in a lowland meadow.
MATERIAL AND METHODS
The experiment was conducted in a hay meadow located in the Bydgoski Canal valley, between Bydgoszcz and Nakło (northern Poland). The meadow belongs to the Agricultural Experimental Station at Minikowo, owned by the University of Technology and Life Sciences in Bydgoszcz. Seven experimental plots were established (Fig. 1) each (17 cm 2 in area, height 9 cm, including about 3 cm of lower parts of grasses and about 6 cm of top soil) were taken from each plot in the last decade of May and September of 2008 in 10 replications. Oribatid mites were extracted from the samples in Tullgren funnels, next preserved, and determined to species level, including the juveniles. Names of species follow Weigmann (2006) . The species were characterised with the abundance (A), dominance (D), and constancy (C) indices, while the oribatid mite communities were compared with the Shannon index H (oDum 1971). The results were verified using the U Mann-Whitney test at P ≤ 0.05 (Statistica 6.0), after logarithmic transformation of data (Berthet & gerarD 1965; statsoFt 2006 (Table 1) . However, low and medium doses of fertilizer with EM increased the hay yield more (43.2% and 55.2%, respectively) than without EM (12.8% and 45.6%, respectively). This suggests that EM increased soil fertility. The hay from fertilized plots was richer in crude proteins and crude fibre, but poorer in crude fat, N-free extract, and crude ash, as compared to the control. This is consistent with results presented by Kostuch (1982) and DomeK-chruścicKa & seniczaK (2005). Fertilization of the meadow with cattle liquid manure reduced the density of oribatid mites (Table 2) , more strongly if applied without EM than with them. This indicates that EM is favourable for mites, in contrast to chemical disinfectants, which reduced the density of Oribatida in an earlier study (graczyK et al. 2008) . Similarly, BielsKa (1986), trojanoWsKi & BaluK (1992) and graczyK et al. (2010) also observed a negative reaction of Oribatida to the highest dose of liquid manure. This reaction is probably caused by the negative influence of ammonia, which is released from liquid manure and is toxic to soil mites (Warren 1962) . The cattle liquid manure did not affect the number of species of Oribatida (10-11 species were found in each plot), but slightly increased the Shannon index H in all fertilized plots, which also suggests a higher soil fertility.
Among the recorded Oribatida, the most abundant were Liebstadia similis (Michael, 1888), Scheloribates laevigatus (C. L. Koch, 1835), Eupelops occultus (C. L. Koch, 1835) and Achipteria coleoptrata (Linnaeus, 1758), which had also a high constancy index (Table 2 ). All these species reacted negatively to cattle liquid manure fertilization, as their density decreased in fertilized plots, as compared to the Significant differences at P ≤ 0.05 between: * control plot and plots 1-6; a plot 1 and plots 2-6; b plot 2 and plots 3-6; c plot 3 and plots 4-6; d plot 4 and plots 5-6; e plot 5 and plot 6.
control plot. This decrease was more evident in plots fertilized with only cattle liquid manure than with this fertilizer and EM, which indicates that EM is favourable for these species. Liebstadia similis and Eupelops occultus were more sensitive to this fertilizer than Scheloribates laevigatus, which increased its dominance index on most fertilised plots, as compared to the control.
In all plots the adults highly dominated (79.2-83.6% of the community). The fertilization generally reduced the density of juveniles, more after the fertilization with only cattle liquid manure than with this fertilizer and EM. Among the most abundant species, the most sensitive to this fertilizer were the juveniles of Liebstadia similis. graczyK et al. (2008) observed a positive effect of a low dose of cattle liquid manure (40 m 3 ·ha -1 ) on the density of juvenile oribatid mites, but higher doses of fertilizer reduced their density, as compared to the control plot. Oribatid species typical of meadows may, however, create economic problems, because they are intermediate hosts of tapeworms (rajsKi 1959; Denegri 1993) , which parasitize some domestic and wild animals.
CONCLUSIONS
Fertilization of meadows with low and medium doses of cattle liquid manure increased the hay yield, more strongly when applied with Effective Microorganisms (EM) than without them. However, the highest dose of fertilizer did not change hay yield, as compared to the control plot. All doses of cattle liquid decreased the density of oribatid mites, distinctly more strongly without EM than with them. This suggests a favourable influence of EM on these mites. Typical meadow species, like Liebsta dia similis, Scheloribates laevigatus, Eupelops occultus, and Achipteria coleoptrata, were the most abundant among oribatid mites, while other species were infrequent. Their populations were represented mainly by adults.
